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(57)Abstract: 

PURPOSE: To provide a transfer device and transfer method 
for solder balls capable of surely vacuum sucking the solder 
balls by one piece each into a suction hole of a suction head 
and surely transferring the vacuum sucked solder balls on 
works at the time of vacuum sucking the solder balls into the 
suction hole and transferring the solder balls on the works. 
CONSTITUTION: This transfer device has a positioning table 
A which positions the works 17, a ball reservoir B which 
houses the many solder balls 19, the suction head C which 
has the suction hole, picks up the solder balls 19 by vacuum 
sucking the balls from this ball reservoir B and transfers the 
solder balls 19 onto the works 17 by dropping the balls, a 
moving means D which moves the suction head C between 
the ball reservoir B and the works 1 7 and a vibrator 29 which 
applies vibration to the solder balls 19 held in the suction 
head C. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The positioning table which positions a work, and ball **** which contains many solder 
balls, suction which carries out vacuum adsorption of the solder bail — a hole with the formed 
adsorption head ******** of the solder ball characterized by having the move means to which 
between the aforementioned ball **** and the aforementioned works is moved for this adsorption 
head, a vertical-movement means to make a vertical operation perform on the aforementioned 
adsorption head, and an oscillating grant means to give vibration on the solder ball by which vacuum 
adsorption was carried out at the aforementioned adsorption head. 

[Claim 2] ******** of the solder ball of the claim 1 publication characterized by having a gas supply 
means to make a solder ball fluidize by supplying gas to the aforementioned ball ****. 
[Claim 3] ******** of the claim 1 characterized by having an oscillating grant means to give vibration 
to the aforementioned ball **** and to make a solder ball fluidize, or a solder ball given in two. 
[Claim 4] a vertical operation is performed for the aforementioned adsorption head to the 
aforementioned ball **** — making — the aforementioned suction — ******** of the solder ball of 
the claim 1 publication characterized by having a longitudinal direction move means to make 
longitudinal direction move the aforementioned adsorption head to a hole relatively to the 
aforementioned ball **** in case vacuum adsorption of the solder ball is carried out 
[Claim 5] ******** of the solder ball of the claim 4 publication characterized by the aforementioned 
move means holding an additional post of the aforementioned longitudinal direction move means. 
[Claim 6] To a hole, carry out vacuum adsorption of the solder ball, and it is taken up. two or more 
suction formed in the inferior surface of tongue of this adsorption head by making a vertical operation 
perform to ball **** in the adsorption head — Subsequently, while the aforementioned adsorption 
head is relatively moved to the upper part of a work and a vertical operation is made to perform on 
the aforementioned adsorption head again there It is the **** technique of a solder ball of having 
been made to **** to a hole the solder ball by which vacuum adsorption was carried out at a work, 
canceling a vacuum adsorbed state — the aforementioned suction — The **** technique of the 
solder ball characterized by vibrating the aforementioned adsorption head by the oscillating grant 
means in case a vertical operation is performed, and the aforementioned adsorption head carries out 
vacuum adsorption of the solder ball of the aforementioned ball **** and takes it up. 
[Claim 7] The **** technique of the solder ball the claim 6 publication characterized by the 
aforementioned adsorption head moving to longitudinal direction relatively to the aforementioned ball 
**** by the longitudinal direction move means in case the aforementioned adsorption head performs 
a vertical operation. 

[Claim 8] The **** technique of the claim 6 characterized by supplying gas to the aforementioned 
ball **** and making the solder ball of the interior fluidize in case the aforementioned adsorption 
head performs a vertical operation, or a solder ball given in seven. 

[Claim 9] To a hole, carry out vacuum adsorption of the solder ball, and it is taken up. two or more 
suction formed in the inferior surface of tongue of this adsorption head by making a vertical operation 
perform to ball **** in the adsorption head — Subsequently, while the aforementioned adsorption 
head is relatively moved to the upper part of a work and a vertical operation is made to perform on 
the aforementioned adsorption head again there It is the **** technique of a solder ball of having 
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b een ma de to **** to a hole the solder ball by which vacuum adsorption was carried out at a work, 
canceling a vacuum adsorbed state — the aforementioned suction — the aforementioned suction — 
the **** technique of the solder ball characterized by vibrating the aforementioned adsorption head 
in case the solder ball by which the hole was adsorbed is ****ed to a work 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to ******** and the **** technique of a solder ball of 

****ing a solder ball to a work (electronic parts, such as a substrate or a ball grid array). 

[0002] 

[Prior art] ******** of the solder ball which ****s two or more solder balls collectively to works, 
such as electronic parts and a substrate, is proposed in recent years. Drawing 5 is explanatory 
drawing of ******** of the conventional solder ball of operation. 

[0003] One is ball **** which contains many solder balls 2 among drawing, and opening of the upper 
part is carried out so that the adsorption head 3 can go in and out. here, at once, the adsorption head 
3 carries out vacuum adsorption of two or more solder balls 2, takes them up, subsequently cancels a 
vacuum adsorbed state in the upper part of a work, and can **** it to a work — as — suction of 
plurality [ inferior surface of tongue / the ] — the hole 4 is ****ed in the shape of a matrix here — 
one suction — a hole 4 is designed on the assumption that vacuum adsorption of the one solder ball 
2 is carried out 
[0004] 

[Object of the Invention] however, it is shown in drawing 5 in fact — as — suction — to a hole 4 
Besides one solder ball (sign ** is attached) 2, vacuum adsorption of the solder ball (sign ** is 
attached) 2 excessive to the ne^r is carried out unnecessarily, or The excessive solder ball (sign ** is 
attached) 2 may adhere to the base of the adsorption head 3, and the excessive solder ball (**, **) 2 
will be ****ed by the unnecessary part of a work with this. 

[0005] Moreover, in order for the solder ball 2 not to fall during a move of the adsorption head 3, 
Although it is desirable to make suction force of the adsorption head 3 high, if suction force is made 
high in ******** of the conventional solder ball suction of the adsorption head 3 — even if vacuum 
adsorption of the solder ball 2 is carried out strongly too much at a hole 4 and it canceled the 
vacuum adsorbed state at the time of **** to a work, the solder ball 2 might not be omitted from the 
adsorption head 3, and might become the situation of as a result producing the **** mistake to a 
work Thus, in ******** of the conventional solder ball, it had the trouble where the reliability of a 
pickup operation of solder ****** et al. of a solder ball or the **** operation to a work was low. 
[0006] Then, this invention cancels a pickup mistake and **** mistake of a solder ball, and aims at 
offering ******** and the **** technique of a solder ball that a solder ball can be certainly ****ed 
to a work. 
[0007] 

[The means for solving a technical problem] the positioning table on which ******** of the solder 
ball of this invention positions a work, ball **** which contain many solder balls, and suction which 
carry out vacuum adsorption in a solder ball — it had the adsorption head in which two or more holes 
were formed, the move means to which between ball **** and works moves for an adsorption head, a 
vertical-movement means make a vertical operation perform on an adsorption head, and an oscillating 
grant means give vibration to an adsorption head at the solder ball by which vacuum adsorption was 
carried out 

[0008] An adsorption head moreover, by making a vertical operation perform to ball **** two or more 
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suction formed in the inferior surface of tongue of this adsorption head, while carry out vacuum 
adsorption of the solder ball, it is taken up to a hole, an adsorption head is subsequently relatively 
moved to the upper part of a work and a vertical operation is made to perform on an adsorption head 
again there It is the **** technique of a solder ball of having been made to **** to a hole the solder 
ball by which vacuum adsorption was carried out at a work, canceling a vacuum adsorbed state — 
suction — The adsorption head performed the vertical operation, and when vacuum adsorption of the 
solder ball of ball **** was carried out and it was taken up, it was made to vibrate the adsorption 
head by the oscillating grant means. 
[0009] 

[Operation] In case an adsorption head carries out vacuum adsorption of the solder ball of ball **** 
and takes it up by the above-mentioned configuration, an oscillating grant means is operated, here — 
suction — the solder ball which has adhered to the base of the excessive solder ball by which 
vacuum adsorption is carried out, or an adsorption head too much near the solder ball by which the 
hole was adsorbed directly Since it is easy to fall weakly, a vacuum adsorption power is the solder 
ball () of an expected position by this vibration, namely, suction — since vacuum adsorption only of 
the solder ball by which direct vacuum adsorption is carried out will be carried out, it will be taken up 
by the hole at an adsorption head, other excessive solder balls are omitted from an adsorption head 
and it falls to ball ****, a pickup mistake is cancelable 

[0010] operating an oscillating grant means on the other hand, when an adsorption head ****s a 
solder ball to a work — suction — all the solder balls by which vacuum adsorption was carried out 
directly strongly can be compulsorily omitted from an adsorption head in a hole, and it can **** 
certainly to a work 
[0011] 

[Example] Next, the example of this invention is explained, referring to a drawing. The front view of 
******** 0 f a solder ball [ in one example of this invention in drawing 1 ], drawing 2 , - drawing 4 are 
explanatory drawings of ******** Q f the solder ball in one example of this invention of operation. 
[0012] In drawing 1 , positioning table A is prepared on the pedestal 11. Among these, Y table which 
drives 12 by the Y motor 13, X table which drives 14 by the X motor 15, and 16 are electrode holders 
which are formed on the X table 14 and hold a work 17. That is, a work 17 is positioned by operating 
the X motor 15 and the Y motor 13 in a predetermined position. The work 17 of this example is a 
substrate. 

[0013] Moreover, ball **** B is ****ed beside positioning table A. Among these, opening of the upper 
part is carried out, 18 is a ball case which contains two or more solder balls 19 in the shape of a 
multilayer inside, and air hole 18a of a minor diameter has opened it in the inferior surface of tongue 
of the ball case 18 rather than the solder ball 19. 20 is a sheath which surrounds the ball case 18 
from an outside and internal space S ****s to air hole 18a. Gas supply means E is connected to the 
lower part of internal space S of a sheath 20. Among these, the blower from which 22 blows off inert 
gas (for example, N2 gas) or a dry air, and 21 are bulbs which open and close the path of the gas by 
which a blower 22 blows off. 

[0014] If a blower 22 is operated here and a bulb 21 is opened, through internal space S and air hole 
18a, gas will pass the layer of the solder ball 19 and will be emitted upwards. Since gas supply means 
E was prepared, the status that the solder ball 19 was made to float and fluidize is generated, and 
solder ball 19 comrades can be prevented from condensing by sending gas into the layer of the solder 
ball 19 in this example, namely, the status that one solder ball [ one ] 19 was torn apart completely - 
- it can be dealt with — the solder ball 1 9 — suction — a hole — it has become that it is easy to 
make a one for one correspond to 28a In addition, as technique of making a solder ball floating and 
fluidizing, you may vibrate the ball case 18 which contains a solder ball by the vibrator 40. 
[0015] C is an adsorption head which ****s the solder ball 19, among these 26 is the head mainframe 
connected to the aspirator 24 through piping 25 by the interior being a cavity. 28 is the adsorption 
putt fixed to the head mainframe 26 with elasticity through the rubber vibration insulator 27. suction 
corresponding to arrangement of the solder ball 19 which should **** to a work 17 on the inferior 
surface of tongue of the adsorption pad 28, and the number — a hole — 28a has opened more than 
one in the shape of a matrix (also see drawin g 2 ) The vibrator as an oscillating grant means by which 
29 was attached in the adsorption pad 28, and 30 are the support blocks which the head mainframe 
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26 fixed in the lower part, namely, suction of the adsorption pad 28 — a hole — if vacuum adsorption 
of the solder ball 1 9 is carried out at 28a and vibrator 29 is operated — each suction — a hole — 
the excessive solder ball 19 except the solder ball 19 by which 28a was adsorbed one piece at a time 
can be dropped A rubber vibration insulator 27 prevents that vibration of vibrator 29 is transmitted to 
the head mainframe 26, and the head mainframe 26 side shakes. 

[001 6] D is a move means to carry out the both-way move of between ball **** B and the works 1 7 
for adsorption head C. Among these, the support frame to which 31 extends in the orientation of Y, 
the feed screw with which 32 is ****ed by the support frame 31, and 33 are Y motors made to rotate 
a feed screw 32. Although 34 is not illustrating, the move plate which equipped the rear face with the 
nut section which ****s to a feed screw 32, and 35 are the perpendicular guide rails prepared in the 
move plate 34, and the above-mentioned support block 30 is ****ing them free [ a slide ] to the 
guide rail 35. The perpendicular feed screw with which 36 was ****ed by the move plate 34, Z motor 
which 37 makes rotate a feed screw 36, and 38 are the delivery nut sections which **** to a feed 
screw 36 and were fixed to the support block 30. That is, by driving the Z motor 37, adsorption head 
C can be made to be able to fluctuate and adsorption head C can be moved to a longitudinal direction 
in drawing 1 by driving the Y motor 33. 

[0017] Next, an operation of ******** of the solder ball of this example is explained, referring to 
drawing 2 - drawing 4 . First, in drawing 1 , the Y motor 33 is driven and adsorption head C is moved 
to the upper part of ball **** B. Then, the Z motor 37 is driven, adsorption head C is dropped toward 
the interior of the ball case 18, as the chain line shows drawing 2 f the inferior surface of tongue of 
the adsorption putt 28 is sunk a little into the layer of the solder ball 19 within the ball case 18, 
subsequently the reverse rotation of the Z motor 37 is carried out, and adsorption head C is raised, 
then, the solder ball 19 — suction of the adsorption pad 28 — a hole — vacuum adsorption is carried 
out and it is taken up by 28a 

[0018] now, it is shown in drawing 2 in this case — as — suction of the adsorption pad 28 — a hole 

— it may adsorb or the solder ball (sign ** is attached) 19 excessive near 28a may adhere to the 
solder ball (sign ** is attached) 19 excessive on the base of the adsorption pad 28 Then, as shown in 
drawing 3 at this time, vibrator 29 is operated, and the adsorption pad 28 is vibrated, then, suction — 
a hole — the status that vacuum adsorption only of the solder ball (sign ** is attached) 19 by which 
28a was adsorbed directly strongly was carried -out is maintained, since a vacuum adsorption power is 
weak, it falls, and the other solder balls (**, **) 19 are collected by ball **** B 

[0019] moreover — if a bulb 21 is opened, gas is blown off into the ball case 18 and the solder ball 19 
within the ball case 18 is made to float and fluidize, in case the adsorption pad 28 sinks to the 
position shown with the chain line in drawing 2 — the status that the solder ball 1 9 within the ball 
case 18 is scattering — becoming — every one piece — suction — a hole — vacuum adsorption is 
easy to be carried out at 28a Moreover, after sinking to the position shown with the chain line, in 
case the adsorption pad 28 goes up to the position shown as a solid line and takes up the solder ball 
1 9, the right reverse drive of the Y motor 33 is carried out, and longitudinal direction N is made to 
carry out the both-way move of adsorption head C a little (about several millimeters), then, suction - 

- a hole — it is failed to shake the solder ball (**, **) 19 which adhered too much by the force in 
which it is weak in addition to 28a — having (referring to drawin g 3 ) — suction — to the last, 
vacuum adsorption only of solder ball (b)19 by which vacuum adsorption was carried out directly 
firmly will be carried out, and it will be taken up by the hole 28 

[0020] Thus, by preparing gas supply means E which makes the solder ball 19 within the ball case 18 
float and fluidize, and longitudinal direction move means D which moves adsorption head C to 
longitudinal direction to the ball case 18, it prevents more effectively that the excessive solder ball 19 
adheres to the inferior surface of tongue of adsorption head C, and a pickup mistake can be canceled. 
In addition, although a feed screw 32, the Y motor 33, etc. which are move means D which carries out 
the both-way move of between ball ****** B and positioning table A for adsorption head C are 
holding an additional post of longitudinal direction move means D in this example, what is necessary is 
just to move adsorption head G to longitudinal direction relatively to ball **** B in short, and ball 
**** B may be moved to longitudinal direction to adsorption head C. 

[0021] Now. adsorption head C which took up the solder ball 19 moves to the upper part of a work 
17, as shown in drawin g 4 below. And adsorption head C downs there, the solder ball 19 of the inferior 
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surface of tongue is landed on electrode 1 7a of the top of a work 1 7, and the solder ball 1 9 is ****ed 
on electrode 17a by canceling the vacuum adsorbed state of the solder ball 19 subsequently, and 
going up. In this case, as a dashed line shows drawing 4 , without the solder ball 19 being ****ed by 
electrode 1 7a, it may remain carrying out adhesion survival on the inferior surface of tongue of the 
adsorption pad 28, and a **** mistake may be produced. Then, as the arrow head N1 shows, in case 
it is going to end a **** operation and it is going to raise adsorption head C, vibrator 29 is operated 
and the adsorption pad 28 is vibrated. Then, the solder ball 19 is certainly omitted from the inferior 
surface of tongue of adsorption ****** 28, and is ****ed by electrode 1 7a. In addition, although the 
adsorption pad 28 vibrates in the case of an operation of the vibrator 29 mentioned above, the rubber 
vibration insulator 27 is ****ed between the head mainframe 26 and the adsorption pad 28, even if it 
operates vibrator 29, the head mainframe 26 side shakes and there is no possibility of producing the 
trouble of the move precision of move means D falling. 
[0022] 

[Effect of the invention] as explained above, in case according to this invention an adsorption head 
carries out vacuum adsorption of the solder ball of ball **** and takes it up, an excessive solder ball 
adheres to the inferior surface of tongue of an adsorption head, and is taken up — there is nothing - 
- one suction — to a hole, certainly, vacuum adsorption of the one solder ball is carried out, and it 
can be taken up Moreover, when an adsorption head ****s a solder ball to a work, a solder ball can 
be certainly omitted from the inferior surface of tongue of an adsorption head, and it can **** to a 
work. 

[Translation done.] 
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n. rt»«cia»©3|£Basjf-^i 9*^jB««ciRiw-rs# 

-jUdr-^r&O. jK-jU-Jt-^ l 8©TffitC«iHBa^ 
-JH9<fcD fc/J\S©aa?L 1 8 a*SRfcf6*vci>&. 
2 0«#-JU*--X 1 8£»HII«>£H*. rttt&IS!S# 
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[0015] Ctt^BB*-^ 1 9 *^t£-r-5©#^ v K 
C© i 5^2 6«p«3SI5*sSg»cAj:orfc'3. OR? I 
ilS2 4(CEV2 5*^0rSltt3nA:^? K*#r* 
•So 2 8tt^v K*#2 6CCBttB=fA2 7*^-l/r»tt 
i^^tlSJhfcW^'^ hr^S, h'2 8 

©Tfficc«7-i?l 7«c«t|S-r'<**ffl*r-JH 9©BH 
iB. ffl»«C*fl£Lfc!ft3l?l2 8a#7h U i>^«Ka» 

fflrawenros (@2fe#i) . 2 9«r^-c? K2 
8 ccaxww h titcmmn^m iu ©sas-?-. 3 o « 

^ v K*f* 2 6 ftnFSBtcBIIStift^t&^a » d7 
S. Bn%«*'<» K2 8©«5I7L2 8 atc*BajK-;H 
9*H2S«»OJfi«ll-¥-2 9*fWll3-a-Si. S^©R5I 
?L2 8 ate Hl-5-?R^34-l/c*BB^'-;H 9£R£<3? 
»<t*BB#-;H 9*arFS-tt*Ci*Jt?*4. KrtS^ 
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fc. 3 1 «Y^jaitc}it>'S3S:H5F7 u-A. 3 2»59#7 
U-A3 lCCttSfiStiSaSOtai;. 3 3«it0^O3 2 
£[5]$K3-t±3Y*:--$T*<&£„ 3 4(fflml/Tl,>Aj;|,i«! 
JB3B(CjS*)*iD3 2K:tt^rs^» hg|l*tlix./c^l» 
fi. 3 5t*»tt«3 4K»t*&hfc£fi&jtf-f K U-JU 
■Cfe»3. ±fa^^n^i'3 0*s^/-r FL — )\,3 51CZ 

=7 a Faa«:»^oTt»s. 3 6«^sa«3 4tc$*s:$ 

nfcffiiSn£illO*aD. 3 7WiM0*ai;3 6*@$K3-t±-2> 
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0B©±*^tt$tS. ^t-CZ*-£3 7£fgifrL> 
TTK^-, KCSr^-JU^-* 1 8<E>F*jSP'MSj-3TTP$ 10 
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K2 8©BR3ffl.2 8 atti&tc&&Q¥ffltf-<'t' (flF^P 
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8©jMc^#fe^ffl#-jMft^£ttL,-ci>s) 1 20 
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ttjta»«*ttsi»©-carFOT#-;i/»9 Btcrsiircs 
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*£#-;nr-x l srt^PftirfflU ^K-;uy-xi8 30 
rt©¥EB^-JU i 9 &mtt ■ 8MMbs-i±*itf . tf-fr* 

-X 1 8rt©*BsK-.»H 9Btf6tf6©«»ift^ 
lffl-3-3»5ffl.2 8 atc|tffi««3ti^>rt>. SftJAtt 

r7n-*~t&B£rtt*&/lft:&. bum * F 2 stflSKir 

SBStCtt. Y€r-*3 3£IEi£fgKlb-C. FC 
*«;fr|8jN«:;gT (gfcmmffg) afflSWlS**. -f £ 
<b. ©?I?L2 8 aJ^CC§gt,>;frr&#K:tt#b/c¥ffl*" 
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KC*#-JHr-* 1 8(cWOT«:fr|fiI'^BWj3-li& 
«*l*iett#aD*»ltSC4«Cj:«). «»^3' FC© 
Tffi{C*»ft*Ba#-iH 9 S©*«fc»JS»»W 

WCB. Rtf^y KC&#-Jl/«9SBB<!:ttSgfe»-7--- 
A©B8 3 &£tt^& D r * •> fc 0 50 
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[0 02 1] Jt. ¥ffltf-;H Q^Hy i7Ty7btc 

mM^-j fc«. ^tcs4tc^-rck^(c'7-^ i 7©± 

©TS©*Ba^-;U 1 9 £ 7- * 1 7 ©±I©1@ 1 7 
a±CC*tt3-e. ^t,>f^Ba^-;H 9©JC£R*ftftBt 
*»l»l/"C±»r*CiCcJ:«3. ^Stf-* 1 9 &*S 
1 7 a±{C^t8T-5. c©tl£\ 04Kl*iCirK^-C^ 

-task. *bb»k-jh 9jwi«i 7 acc»ttsn-r 

fC. F 2 8©Tffi&Ctt#g|?¥Ufc£ £tCfeoT 

fKiX^li^CiWS. -ecr^cEDN 1-C5VTJ: 

■T J8»j* 2 9 £f3ft 0«# a v F 2 8 £!ig»>3 -tf 
4. rSi^ffliK-A' 1 9 fcMR*/<» F2 8©Tffi*6 
6tHK:ffiimbTm@l 7 a(C^*g3n.5 0 fe*i±i$b/c 
SWtf-2 9©{f«j©P&. F2 8«>fiMrr^. 

-j F**2 6 ? F 2 8 i©rBl{C«RSffi=fA 2 

7^3tiT*J0. Satt-T-2 9*ffttUrfc^9 
#2 6 §iJ##fc-X » XfeM^WL D ©^S&ffiKtf'ffiT-r 4 
«c^©H5yjU**D**i-€-ntt«c(.>. 
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» FW#-;U»0©¥fflsK-iH&l^!R#Lr f ^ 
^T v^TS^CC. ^ft2|£BasK-^*»«#^7 F©T 
iKftf It 1 7 * 7 y T'JnS C i life < . lo©© 
?l?UcStj|(C 1 ffl©*ffljK-iU*JGS«#Lre » *T 

6BftS3 ti-T 9 - f CC^tSf -5 C i*S"C# 4„ 
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